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CROSS REFERENCE TO ERLATED APPLICATION 
The present application claims priority under 35 
5 U.S.C §119 to Japanese Patent Application No . 2003-81948 , 
filed March 25, 2003, which is herein incorporated by 
reference in their entirety for all purposes. 



BACKGROUND OF THE INVENTION 
10 Field of the Invention 

The present invention relates to a multi-chip 
package having a structure that supports a corner of a 
first face of a semiconductor chip by using a plurality of 
auxiliary leads . 
15 Description of the Related Art 

Recently, with a demand for miniaturization of an 
electronic apparatus, semiconductor devices have been 
required to be smaller ever increasingly. Therefore, as 
one solution for miniaturization of semiconductor devices, 
20 such a semiconductor device has been proposed as to have a 
multi-chip package (MCP) structure in which a plurality of 
semiconductor chips are mounted in one package. 

As a demand for thinning of packages has been 
increasing year by year, to decrease a thickness of the 
2 5 packages, such a package structure is brought forth as to 

eliminate a die pad on which a semiconductor chip is placed 
conventionally. For example, see US6087722. 
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However, in a conventional example, an auxiliary 
lead is arranged between a lead and a bonding pad, so that 
to interconnect the lead and the bonding pad by wire 
bonding, a wire must pass over the auxiliary lead by any 
means. Accordingly, to avoid short-circuiting of the wire 
and the auxiliary lead, a certain height of the wire must 
be reserved or a certain distance must be reserved between 
the lead and the bonding pad. Therefore, a total thickness 
of a package cannot be reduced to a minimum or the package 
occupies a large area, which is a problem. 

SUMMARY OF THE INVENTION 

An object of the present invention is to provide a 
multi-chip package in which a problem of short-circuiting 
which may occur during wire bonding can be solved, and a 
total thickness of the package can be kept small. 

In order to solve the problem, the present 
invention is directed to a multi-chip package comprising a 
rectangular first semiconductor chip having a first face on 
which a plurality of bonding pads are formed and a second 
face opposite to the first face; a rectangular second 
semiconductor chip which is mounted on the first face of 
the first semiconductor chip and which has a first face on 
which a plurality of bonding pads are formed and a second 
face that faces the first face of the first semiconductor 
chip; a plurality of leads electrically connected with the 
plurality of bonding pads of the first semiconductor chip 
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or the plurality of bonding pads of the second 
semiconductor chip; an auxiliary lead which supports the 
first semiconductor chip at a corner of the first face of 
the first semiconductor chip and which extends toward an 
outside of the first semiconductor chip; and a sealant for 
sealing the auxiliary lead, part of the leads, the first 
semiconductor chip, and the second semiconductor chip. 

BRIEF DESCRIPTION OF THE DRAWINGS 
FIG. 1 is a top view for showing a multi-chip 
package according to a first embodiment of the present 
invention; 

FIG. 2 is a cross -sectional view for showing the 
multi-chip package according to the first embodiment taken 
along the line X-X' of FIG. 1; 

FIG. 3 is a top view of a variant of the multi- 
chip package according to the first embodiment of the 
present invention; 

FIG. 4 is a top view for showing a multi-chip 
package according to a second embodiment of the present 
invention; and 

FIG. 5 is a cross -sectional view for showing the 
multi-chip package according to the second embodiment taken 
along the line Y-Y' of FIG. 4. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 
The following will describe embodiments of the 
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present invention with reference to drawings . 

FIG. 1 is a top view for showing a multi-chip 
package according to the first embodiment of the present 
invention. FIG. 2 is a cross -sectional view for showing 
the multi-chip package according to the first embodiment 
taken along the line X-X 1 of FIG. 1. 

In a multi-chip package 100 , a first semiconductor 
chip (rectangular LSI chip in this case) 1 has a first face 
and a second face, on which first face a plurality of 
bonding pads 3-1 are arranged in such a manner as to go 
along four sides. Similarly, a second semiconductor chip 
(rectangular LSI chip in this case) 2 has a first face and 
a second face, on which first face a plurality of bonding 
pads 3-2 are arranged in such a manner as to go along four 
sides. The second semiconductor chip 2 is mounted in such 
a manner that its second face may face the first face of 
the first semiconductor chip 1. Each of the bonding pads 
3-1 of the first semiconductor chip 1 or each of bonding 
pads 3-2 of the second semiconductor chip 2 is electrically 
connected with a lead 5 by using a wire 4 (part of which 
are only illustrated and they are not restrictive). In a 
certain case, the bonding pad 3-1 of the first 
semiconductor chip 1 and the bonding pad 3-2 of the second 
semiconductor chip 2 may be interconnected electrically. 
An auxiliary lead 6 supports the first semiconductor chip 1 
at a corner of the first face of the first semiconductor 
chip and also extends out of the first semiconductor chip 1. 
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The plurality of auxiliary leads 6 are used to support the 
first face of the first semiconductor chip 1 with an 
adhesive agent 9 (it is supported using an epoxy-based 
thermosetting adhesive material not shown in FIG. 1. It is 
not restrictive though) . 

Since the first face of the first semiconductor 
chip 1 is supported by the auxiliary leads 6, a thickness 
of a sealant 10 is determined by the respective heights of 
the first semiconductor chip 1, the second semiconductor 
chip 2, and the wire 4, so that the lead 6 has no influence 
on a total thickness of the sealant 10. Moreover, since 
the auxiliary leads 6 support the first semiconductor chip 
1 at the corners of the first face of the first 
semiconductor chip 1 and also extend out of the first 
semiconductor chip 1 (especially when the leads 5 are 
arranged so as to respectively face mutually opposite two 
sides of the first semiconductor chip 1), the wire 4 does 
not pass over the auxiliary lead 6 between the lead 5 and 
the bonding pad 3-1 or 3-2 at time of wire bonding. 
Further, since the auxiliary lead 6 supports the first 
semiconductor chip 1 at a given corner of the first face of 
the first semiconductor chip 1 and extends between 
extension lines of the first semiconductor chip 1 that 
sandwich the corner of the first face of the first 
semiconductor chip 1, it is possible to accommodate a shape 
that the leads 5 are arranged for every one of the four 
sides of the first semiconductor chip 1, thus making the 
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present invention more applicable. In this case also, the 
wire 4 does not pass over the auxiliary lead 6 between the 
lead 5 and the bonding pad 3-1 or 3-2 at time of wire 
bonding. In particular, since the auxiliary lead 6 extends 
along a diagonal extension line of the first semiconductor 
chip 1, it is possible to accommodate a profile in which 
the lead 5 is arranged for every one of the four sides of 
the first semiconductor chip 1 and also to provide very 
high strength against twisting after sealing. Furthermore, 
by extending the auxiliary lead 6 along the diagonal 
extension line of the first semiconductor chip 1, the lead 
5 can be arranged in a large space, so that it is possible 
to bring the leads 5 close to the bonding pads 3-1 and 3-2 
unlimitedly and also to reduce the height of the wire. 

Furthermore, since the plurality of auxiliary 
leads 6 become gradually thick as it extends toward an 
outside of the first semiconductor chip 1, stress applied 
on the first semiconductor chip 1 and the second 
semiconductor chip 2 when resin is poured can be made more 
even, thereby making the strength higher. Further, the 
auxiliary leads 6 are covered by an insulating protection 
film 7 (e.g., mixture of epoxy resin and poly-imide resin). 
By covering the auxiliary leads 6 by using the insulating 
protection film 7 , the wire 4 can be prevented from coming 
in contact with the auxiliary lead 6 owing to pressure 
which is applied at time of sealing by use of the resin. 
It is, in turn, possible to prevent a yield from decreasing 
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due to short-circuiting of the wire. 

The first semiconductor chip 1, the second 
semiconductor chip 2, the bonding pads 3-1 and 3-2, the 
wires 4, the leads 5, the auxiliary leads 6, the insulating 
protection film 7, and the adhesive agent 9 are sealed by 
the sealant 10 (e.g., mold resin). 

The following will describe a variant of the first 
embodiment. FIG. 3 is a top view of the variant of the 
mult i -chip package according to the first embodiment of the 
present invention . 

The variant of the first embodiment shown in FIG. 
3 is different from the example shown in FIG. 1 in shape of 
an auxiliary lead 26. The same components of FIG. 3 as 
those of FIG. 1 are indicated by the same reference 
numerals and their detailed description is omitted. The 
auxiliary lead 26 of a multi-chip package 200 comprises at 
its tip a plurality of diverging portions 28. The 
plurality of diverging portions 28 are arranged in the 
vicinity of each of corners of a first face of a first 
semiconductor chip 21. Further, the diverging portions 28 
each extend along a side of the first semiconductor chip 21. 
Furthermore, the auxiliary lead 26 and the diverging 
portions 28 of the auxiliary lead 26 are covered by an 
insulating protection film 2 7 (mixture of epoxy resin and 
poly-imide). The auxiliary lead 26 has the diverging 
portions 28 at its tip, so that it is possible to reserve a 
larger adhesion area. Of course, the diverging portions 28 
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are part of the auxiliary lead 26 and so support the first 
semiconductor chip 21 in the much same way as the auxiliary 
lead 26. The area for adhering the first semiconductor 
chip 21 can thus be increased to increase strength with 
which the first semiconductor chip 21 is fixed, thereby 
preventing the first semiconductor chip 21 from being 
shifted due to pressure at time of sealing by use of the 
resin. Further, by arranging the auxiliary lead 26 along 
the side of the first semiconductor chip 21, it is possible 
to mount a larger second semiconductor chip 22 in a space 
surrounded by bonding pads 23-1 on the first face of the 
first semiconductor chip 21. Although part of the 
diverging portions 28 are arranged between the bonding pads 
23-1 and leads 25, the diverging portions 28 are covered by 
the insulating protection film 27. Therefore, it is 
possible to prevent the wire 24 from coming in contact with 
the auxiliary lead 26 and also the wire 24 from loosening 
and coming in contact with the auxiliary lead 26. 

FIG. 4 is a top view for showing a multi-chip 
package according to a second embodiment of the present 
invention. FIG. 5 is a cross -sectional view for showing 
the multi-chip package according to the second embodiment 
taken along the line Y-Y» of FIG. 4. 

As shown in FIGS. 4 and 5, in a multi-chip package 
300 according to the present invention, on a first face of 
a first semiconductor chip (rectangular LSI chip in this 
case) 31, a plurality of bonding pads 33-1 are arranged in 
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such a manner as to go along four sides . Part of the 
bonding pads 33-1 that are predetermined are each connected 
electrically with a conductor (contact plug in this case) 
43 by using a wiring line 40 formed in the first 
semiconductor chip 31. On a first face of a second 
semiconductor chip (LSI chip in this case) 32, a plurality 
of bonding pads 33-2 are arranged in such a manner as to go 
along four sides. Further, on each of the bonding pads 33- 
2 of the second semiconductor chip, a bump 45 is formed. 
The bump 45 is electrically connected with the conductor 43. 
That is, the second semiconductor chip 32 is mounted on the 
first semiconductor chip 31 in such a manner that a first 
face of the second semiconductor chip 32 may face the first 
face of the first semiconductor chip 31, and also the first 
semiconductor chip 31 and the second semiconductor chip 32 
are electrically interconnected through the conductor 43 
and the bump 45. As occasion demands, the first 
semiconductor chip 31 and the second semiconductor chip 32 
are fixed using such an adhesive agent as shown in FIG. 5. 
The bonding pads 33-1 of the first semiconductor chip 31 
are each connected electrically with the lead 35 with a 
wire 34. An auxiliary frame 36 supports a region which 
surrounds corners of the first face of the first 
semiconductor chip 31 and an outer periphery of the second 
semiconductor chip 32 mounted on the first semiconductor 
chip 31 and also extends toward an outside of the first 
semiconductor chip 31. As occasion demands, the auxiliary 
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frame 36 is integrally formed. To the auxiliary frame 36, 
the first face of the first semiconductor chip 31 is fixed 
using an adhesive agent 39 made of an epoxy-based 
thermosetting adhesive material etc. 

Since the first face of the first semiconductor 
chip 31 is supported by the auxiliary frame 36, a thickness 
of a sealant 30 is determined by the respective heights of 
the first semiconductor chip 31, the second semiconductor 
chip 32, and the wire 34, so that a thickness of the 
auxiliary frame 36 has no influence on a total thickness of 
the sealant 30. Further, the auxiliary frame 36 supports 
the region which surrounds the corners of the first face of 
the first semiconductor chip 31 and the outer periphery of 
the second semiconductor chip 32 and also extends toward 
the outside of the first semiconductor chip 31, thereby 
enabling reserving a larger adhesion area than in the first 
embodiment. Further, it enables well-balanced adhesion 
between the auxiliary frame 36 and the first semiconductor 
chip 31. Therefore, the first semiconductor chip 31 is 
fixed with higher strength, thus enabling preventing a 
yield from decreasing due to a shift in position of the 
first semiconductor chip at time of pouring of resin. 
Further, a sufficient space for arranging the leads 35 can 
be reserved on a periphery of the first semiconductor chip 
31, so that it is possible to arrange the leads 35 as many 
as necessary corresponding to the number of the bonding 
pads 33-1 of the first semiconductor chip 31. That is, a 
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degree of freedom of arranging the leads 35 increases. 
Further, the leads 35 can be brought close to the bonding 
pads 33-1 unlimitedly , thus reducing the height of the wire. 
Furthermore, the fixing strength can be kept highest 
because a portion of the auxiliary frame 36 which 
externally extends out of the first semiconductor chip 31 
extends along a diagonal extension line of the first 
semiconductor chip 31 so that a pressure of the resin may 
be applied evenly to the first semiconductor chip 31 and 
the second semiconductor chip 32 at time of sealing by use 
of the resin. Further, since the auxiliary frames 36 
become gradually thick as it extends toward an outside of 
the first semiconductor chip, stress applied on the first 
semiconductor chip 31 and the second semiconductor chip 32 
when the resin is poured can be made more even, thus 
keeping the strength higher. 

In contrast to a profile in which the second 
semiconductor chip 32 is mounted on the first semiconductor 
chip 31 in such a manner that the second face of the second 
semiconductor chip 32 may face the first face of the first 
semiconductor chip 31, in a profile according to the 
present embodiment in which the second semiconductor chip 
32 is mounted on the first semiconductor chip 31 in such a 
manner that the first face of the second semiconductor 32 
chip may face the first face of the first semiconductor 
chip 31 and also in which the first semiconductor chip 31 
and the second semiconductor chip 32 are electrically 
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interconnected through the conductor 45, the wire 34 does 
not pass over the auxiliary frame 36, thus preventing 
short-circuiting of the auxiliary frame 36 and the wire 34. 
That is, it is possible to prevent a drop in yield owing to 
electric short-circuiting. Further, according to the 
present embodiment , wire bonding is carried out only from 
the bonding pad 33-1 of the first semiconductor chip 31 to 
the lead 35, so that the height of the wire has little 
influence on the total thickness of the sealant. That is, 
the total thickness of the sealant can be further decreased. 

As described above, according to the present 
invention, a structure in which the auxiliary lead or the 
auxiliary frame supports the first semiconductor chip at 
its corners and also extends out of the first semiconductor 
chip is employed enables providing a multi-chip package 
that has a high yield while simultaneously keeping the 
total thickness of the package small. 



